Replication timing properties within the mouse distal chromosome 7 imprinting cluster.
Genomic imprinting is characterized by allele-specific expression of genes within chromosomal domains. Here we show, using fluorescence in situ hybridization (FISH) analysis, that the large chromosomal domain of the mouse distal chromosome 7 imprinting cluster, approximately 1 Mb in length between p57Kip2 and H19 genes, replicates asynchronously between the two alleles during S-phase. At the telomeric side of this domain, we found a transition from asynchronous replication at the imprinted p57Kip2 gene to synchronous replication at the Nap2 gene. Two-color FISH suggested that the paternal allele of this whole domain replicates earlier than its maternal allele. Treatment of the cells with a histone deacetylase inhibitor abolished this allele-specific feature accompanied with accelerated replication of the later-replicating allele at a domain level. Allele-specific asynchronous replication was observed even in ES cells. These results suggest that this imprinting cluster consists of a large replication domain which is already found at the early stage in development.